Two new phenylalkanoids, 3-hydroxy-1-(4-hydroxy-3-methoxy-phenyl)-hexan-5-one (1) and 3-hydroxy-1-(3,5-dimethoxy-4-hydroxyphenyl)-hexan-5-one (2) were isolated from the rhizomes of Chinese ginger (Zingiber officinale Roscoe (Zingiberaceae)). The structures of two new phenylalkanoids were elucidated by chemical and physical evidence.
Ginger (Zingiber officinale Roscoe, Zingiberaceae) has a long history in traditional medicine. The underground rhizomes of this plant have been used as a medicine in East Asian, Indian, and Arabic herbal traditions since ancient times [1a,1b] . In continuation of some studies of biologically active metabolites from Zingiberaceous plants [1a-1d] , a methanol extraction of the rhizomes of Z. officinale afforded two new phenylalkanoids, 1 and 2, and one known compound, hexahydrocurcumun [2a] .
Phenylalkanoid 1, a yellow oil, was deduced as C 13 H 18 O 4 by HRMS-ESI (m/z 261.1108 ([M+Na] + ; calc. 261.1103) . IR bands at 3500 and 1710 cm -1 and a signal appearing at  170.6 in the 13 C-NMR spectrum indicate the characteristic of the gingerol homologues [2a] . The 1 H NMR spectrum of 1 showed three aromatic protons at  6.62 (1H, dd, J = 8.0, 2.0 Hz, H-6), 6.65 (1H, d, J = 2.0 Hz, H-2) and 6.82 (1H, d, J = 8.0 Hz, H-5), three methylene protons, one methine proton at  4.94 (1H, m, H-3) and one methyl protons at  2.00 (3H, s, H-6), indicating that 1 was probably a disubstituted phenylalkanoid. The carbons of 1 were assigned, from 13 C-NMR and DEPT experiments, one methyl at  21.1 (C-6), one methoxy at  55.8 (OCH 3 ), three methylenes at  31.2 (C-1), 35.9 (C-2) and 38.5 (C-4), four methines at  70.6 (C-3), 110.9 (C-2), 114.2 (C-5) and 120.8 (C-6), and four quaternary carbons at  132.2 (C-1), 143.8 (C-3), 146.4 (C-4) and 170.6 (C=O). COSY correlations were observed between the H-5 and H-6, and between H-1, H-2, H-3 and H-4. The HETCOR experiment showed that the carbon signals at  31.2 for C-1, 35.9 for C-2, 38.5 for C-4, 70.6 for C-3, 110.9 for C-2, 114.2 for C-5 and 120.8 for C-6 were correlated to the proton signals at  2.54 for H-1, 1.83 for H-2, 1.76/1.93 for H-4, 4.94 for H-3, 6.65 for H-2, 6.82 for H-5 and 6.62 for H-6, respectively. The observation of the NOESY
correlations from H-2 to H-1 and methoxyl group suggested that methoxyl group was in the C-3 of this structure. Thus, the structure of 1 was determined to be 3hydroxy-1-(4-hydroxy-3-methoxy-phenyl)-hexan-5-one (1).
The molecular formula phenylalkanoid 2 was deduced as C 14 H 20 O 5 by HRMS-ESI (m/z 291.1212 ([M+Na] + ; calc. 291.1208). The IR, 1 H and 13 C spectra of 2 were similar to those of 1 except for the presence of a methoxyl signal. The 1 H NMR spectrum of 1 showed two aromatic protons at  6.36 (2H, s, H-2, 6), three methylene protons, one methine proton at  4.94 (1H, m, H-3) and one methyl protons at  2.02 (3H, s, H-6), indicating that 2 was probably a trisubstituted phenylalkanoid [2b]. The carbons of 2 were assigned, from 13 C-NMR and DEPT experiments, one methyl at  21.2 (C-6), one methoxyl signal at  56.2 (3-OCH 3 and 5-OCH 3 ), three methylenes at  31.7 (C-1), 36.0 (C-2) and 38.5 (C-4), two methine signals at  70.6 (C-3) and 104.9 (C-2 and C-6), and four quaternary carbons at  132.8 (C-1), 133.0 (C-3 and C-5), 146.8 (C-4) and 170.6 (C=O). The structure of 2 was also confirmed by 2D NMR experiments. COSY correlations were observed between H-1, H-2, H-3 and H-4. The HETCOR experiment showed that the carbon signals at  31.7 for C-1, 36.0 for C-2, 38.5 for C-4, 70.6 for C-3, 110.9 and 104.9 for C-2 and C-6 were correlated to the proton signals at  2.53 for H-1, -4, 4 .94 for H-3 and 6.36 for H-2 and H-6, respectively. The structure of 2 was determined through 2D NOESY analysis. The observation of the NOESY correlations from H-2 (or H-6) to H-1 and methoxyl groups suggested that methoxyl groups were in the C-3 and C-5 of this structure. Thus, the structure of 2 was determined as 3-hydroxy-1-(3,5-dimethoxy-4-hydroxyphenyl)-hexan-5-one (2).
Experimental
General: IR, Hitachi 260-30 spectrophotometer; 1D and 2D NMR, Varian (Unity Plus) NMR spectrometer; highresolution ESI-MS, Bruker Daltonics APEX II 30e spectrometer; CC, Silica gel 60 (Merck, 70~230 mesh, 230~400 mesh); Precoated Silica gel plates (Merck, Kieselgel 60 F-254), 0.20 mm and 0.50 mm, were used for analytical TLC and preparative TLC, respectively visualized with 50% H 2 SO 4 . 
Extraction and Separation:
The rhizomes (5.63 kg) of Z. officinale were extracted repeatedly with MeOH (40 L x 5) at room temperature for 24-48 hrs. The MeOH extract was dried and evaporated to leave a viscous residue (507.9 g). The residue was placed on a silica gel column (3.5 kg, 70230 mesh) and eluted with CH 2 Cl 2 gradually enriched with MeOH to afford 4 fractions. Part of fraction 3 (14.96 g) was subjected to silica gel chromatography (0.4 kg, 70230 mesh) by eluting with n-hexane-acetone (10:1), enriched with acetone to furnish two further fractions (3-13-2). Fraction 3-2 (8.28 g) was further purified on a silica gel column using n-hexane/acetone mixtures to obtain hexahydrocurcumin (18 mg). Part of fraction 4 (28.69 g) was subjected to silica gel chromatography (1.2 kg, 70230 mesh) by eluting with CH 2 Cl 2 -MeOH (100:1), enriched with MeOH to furnish two fractions (4-14-2). Fraction 4-1 (8.12 g) was further purified on a silica gel column using CH 2 Cl 2 /MeOH mixtures to obtain 1 (12 mg) and 2 (10 mg). ( 
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